Although healthcare professionals talk about the "stages" of labour, this is a medical label, not a definition that women recognise. To them, and in physiology, labour is a continuum, a state of being that changes, develops and transforms women into mothers, both physically and emotionally. One cannot, therefore, focus on intervening or modifying care in any part of pregnancy and labour without looking at its effects on all other aspects. Any action we take has consequences far beyond the intended effect on that particular 'stage' of labour, so any intervention we introduce (either medico-technical or more 'natural') must be for a good reason, based on sound research evidence and resulting in more good than harm, otherwise it is just interference.
Introduction
Although healthcare professionals talk about the "stages" of labour, this is a medical label, not a definition that women recognise. To them, and in physiology, labour is a continuum, a state of being that changes, develops and transforms women into mothers, both physically and emotionally. One cannot, therefore, focus on intervening or modifying care in any part of pregnancy and labour without looking at its effects on all other aspects. Any action we take has consequences far beyond the intended effect on that particular 'stage' of labour, so any intervention we introduce (either medico-technical or more 'natural') must be for a good reason, based on sound research evidence and resulting in more good than harm, otherwise it is just interference.
The objective of this paper is to describe and evaluate some common medicotechnical interventions in normal pregnancy or labour and critique their usefulness in terms of overall effects on women and neonates. There are many interventions used in modern maternity care, but three are chosen for special focus: induction of labour, episiotomy and active management of the third stage of labour (including early clamping of the cord). These three have been chosen for particular discussion as they are the most invasive of procedures conducted in the first (or pre-labour), second and third stages of labour, respectively.
Method

3
A comprehensive review of the literature was undertaken to seek evidence of the benefits and adverse effects of three routine interventions. PubMed and the Cochrane databases were searched using the three interventions as search terms.
Reviews and randomised trial results were given priority. The findings are presented firstly as background information on each intervention, and then as focused information on how to avoid using the intervention as interference.
Background
Induction of labour
Intervention rates in labour are rising throughout the world. In Europe, induction of labour rates vary from very low (6.8 -10 .2% in Lithuania, Latvia, Czech Republic, Estonia), low (13.5 -18 weeks is thus phrased as an option, not a practice to be strongly encouraged for all women, and induction for postmaturity before 41 weeks is not recommended and shows no benefits. As induction of labour with oxytocin is associated with a greater need for epidural analgesia, 3 it is presumably more painful and thus should be avoided unless necessary. Induction of labour for 'postmaturity' before 41 completed weeks gestation, or induction at any time for clinicians' or women's convenience, can therefore be considered an interference, not an intervention.
Episiotomy
Episiotomy, an intervention that many consider to be "minor", causes pain and distress to women, which persists as long as 6 weeks postnatal in up to 13% of women. 4 Rates vary across Europe from 75% in Cyprus and 72.9% in Portugal, to 4.9% in Denmark and 6.6% in Sweden. 1 Such dramatic differences in rates indicate that this operative procedure is being undertaken in many European countries without consideration of the research evidence. This is very concerning, given that the surgical incision is performed in a sensitive perineal area, and that suturing of the wound causes pain and disturbance at a time when the new mother and father are trying to get to know their baby.
Episiotomy does not prevent severe lacerations, or urinary incontinence, so these are not indications to perform one. In fact, routine episiotomy results in more severe perineal trauma and more healing complications when compared to restrictive use. 5 One Irish study of the practice of experienced midwives showed that, following audit 5 and feedback on their perineal trauma rates, midwives did respond to evidence and changed their practice. 6 The reduction in episiotomy rate from 54% to 34% in primigravid women and from 25% to 7% in women having their second baby led to no increase in rates of spontaneous tears requiring suturing. For multiparous women (para 2 or greater before the present birth), the decrease in episiotomy rate from 5%
to 2% led to a significant fall in spontaneous tear rates from 18% to 11%, 6, 7 indicating that, when midwives start trying to avoid episiotomy they also gain skill in preserving the perineum intact.
Results such as these demonstrate that, far from preventing tears, as episiotomies are supposed to do, they actually cause them as midwives lose their perineum-preservation skills.
As the authors of the Cochrane Review on episiotomy in vaginal birth have recommended restrictive use of episiotomy, 5 this intervention should now be viewed as interference when used routinely, or too frequently. Episiotomy rates may vary in different populations due to differences in variables such as race, parity, age profiles, or obesity levels; however, rates in Denmark and Sweden of 4.9 -6.6% 1 give a suitable target that countries and individual units can aim for.
Active management of the third stage of labour
Postnatal blood loss may be increased by both induction of labour with amniotomy and intravenous oxytocin, 8 The Cochrane review comparing active and expectant third stage management includes 5 studies involving 6486 women. 11 Results of meta-analyses show that AMTSL reduces rates of severe blood loss, blood transfusions and anaemia in the 6 postnatal period but causes a number of harms including vomiting, increased diastolic blood pressure, increased after-birth pains and a decrease in baby's birthweight. This decrease is likely due to the reduction in transfer of approximately 80 mls of fetal blood into the baby's circulation as a result of early cord clamping. 12 Three of the studies (3134 women) included only women at low risk of bleeding, and analysis of these studies showed no difference in severe blood loss (greater than 1000 ml) or postnatal anaemia, with the above noted harms still remaining. The authors conclude that all women should be given information on the benefits and harms of both methods, to support their informed choice.
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One additional harm of AMTSL, as currently practised, is due to early cord clamping and cutting, to aid controlled cord traction. The reduction of 80 mls of blood in the baby's circulation, caused by immediate cord clamping, leads to lower Hb concentrations in term neonates in the first 24 to 48 hours and twice the level of anaemia at 3-6 months. 13 For pre-term babies, delayed cord clamping (1-3 minutes) decreases the number of blood transfusions required for anaemia, 14 and results in a lower incidence of intraventricular haemorrhage and lower risk of necrotising enterocolitis. The only noted adverse effect of delayed clamping is higher bilirubin levels in preterm infants 14 or an increase in jaundice requiring phototherapy in term babies. 13 On the basis of these review results, the World Health Organization now recommends late cord clamping at approximately 1-3 minutes after birth for all births. 15 This will be possible in the future even for births of preterm or other babies needing resuscitation, using the specially designed LifeStart resuscitation trolley that can be brought to the mother's side, so that resuscitation can proceed while the cord is still supplying oxygen to the baby. 16 This is important, as 50% of even healthy term babies have been shown to have a heart beat below 100 beats per minute, following early cord clamping, 17 whereas with delayed cord clamping the heart rate remains above 110 beats per minute. 18 From all the research discussed here, it is now apparent that early cord clamping (before 1-3 minutes) is a routine intervention that has considerable harms for the infant, with no perceived benefit. It is thus interference, and should be stopped forthwith.
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A recent large randomised trial, conducted in 8 low/moderate-income countries has
shown that omitting controlled cord traction from the AMTSL package has no appreciable effect on severe postpartum haemorrhage. 19 Thus it would appear that the key, effective fraction of the AMTSL package is the administration of a uterotonic, usually oxytocin.
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The over-riding harm of AMTSL, which is not documented or spoken about, is that it interferes with the early post-birth minutes when mother, baby and father are coming it, women will bleed excessively. The spectre of postpartum haemorrhage hangs over clinicians working in maternity care, all of whom will have been taught that PPH is a major cause of maternal mortality. In low-income countries it certainly is, because women often are anaemic and so even a small blood loss has a dramatic effect on them. Sufficient skilled healthcare professionals are not available and those that work in maternity care in these countries do not always have access to uterotonics. The maternal mortality rate in South Sudan is 956.8 per 100,000, very different to the rate of 2.4 in Iceland. 21 In high-income countries, however, healthy women with normal haemoglobin levels do not suffer any ill effects from a PPH of 500mls, which is only slightly more than would be given voluntarily in a routine blood donation. Score chart, and failure of staff to realise they were bleeding. One woman had a 8 haemoglobin of 7.5 prior to caesarean section, lost 1-2 litres of blood during the operation and then died a few months later of pneumonia. The fifth woman had a concealed pregnancy and laboured and died alone at home. 22 So, none of these women fall into the category of 'normal, healthy women with normal haemoglobins who are at low risk to haemorrhage.' It would thus be fair to say that PPH is not a major cause of maternal mortality among low-risk women cared for by skilled clinicians in high income countries, and that there is no reason why such women should not be cared for expectantly in the third stage. If a woman starts to bleed excessively while having expectant care in the third stage of labour, she can of course be given a uterotonic as a treatment.
Two factors affect the outcomes seen in Cochrane Review of management in the third stage of labour. 11 The first is that a high percentage of women participating had received an oxytocic for induction or acceleration of labour, which may predispose them to PPH. Secondly, expectant management was not the norm for the midwives involved, so the blood loss seen in these trials may be greater than would be obtained by midwives experienced in using expectant management of the third stage of labour (EMTSL). For example, the PPH rate in the physiological management group in the Dublin trial comparing AMTSL and EMTSL, was 21% in the one-month pilot study, 13% in the next 4 months and 6% in the last 8 months as midwives became more skilled in providing physiological care. 23 Areas of expertise exist in the world where midwives are skilled in facilitating EMTSL, and PPH rates are low. One population based, retrospective cohort study, reporting on third stage management in New Zealand included 33,752 low-risk women who had no oxytocic for induction or acceleration of labour. Almost half the population had EMTSL (48%) and the remaining 52% had AMTSL, so the midwives were equally skilled at both types of management. Of the women cared for using EMTSL, 3.7% had a PPH of greater than 500 ml, whereas in those given AMTSL, 6.9% had a PPH. 24 Similarly, in a cohort of 445 low-risk women birthing in two midwife-led units in Ireland, who had no oxytocin for induction or acceleration of labour, 29% had EMTSL, and 71% had AMTSL. Of the women cared for using EMTSL, none had a PPH, and in those given AMTSL, 1.3% had a PPH. 25 
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Although these are observational studies, the results demonstrate that, in cohorts of women at low-risk to haemorrhage, who do not develop risk factors during labour, have high haemoglobin levels, and who are cared for by midwives experienced and skilled in using EMTSL, PPH rates are low. This may be, in part, that midwives who are expert at using EMTSL are also good at selecting those who need active management and those who do not. A policy of routine active management in the third stage, in such a cohort, must thus qualify as interference, not intervention.
Avoiding interference
Induction of labour
Given the adverse effects of these interventions, it is sensible to try to avoid using them unless absolutely necessary. To avoid induction, women and clinicians can try a number of techniques aimed at starting labour more naturally. These include:
'sweeping' the membranes, 26, 27 and breast stimulation. 28 'Sweeping' the membranes increases the probability of spontaneous labour either within 48 hours or one week, has no adverse outcomes but does cause discomfort. 26 Breast stimulation had similar results to the use of oxytocin for induction of labour and, when compared with no intervention, resulted in an appreciable reduction in the number of women not in labour within 72 hours, 62.7% compared with 93.6%. 28 'Mechanical methods,' such as the introduction of laminaria tents or catheters into the cervix, have much the same result, in terms of stimulating labour, as the use of prostaglandins. 29 Other 'natural' means of inducing labour such as castor oil, 27, 30 , acupuncture 27, 31 intercourse, or hypnotherapy 27 have not been shown to be successful.
Episiotomy
To avoid episiotomy, women and clinicians can practice some procedures designed to help the perineum to stretch. Antenatal digital perineal massage, once or twice a week from 35 weeks of pregnancy has been shown to reduce episiotomies and perineal trauma, 32 and women who massaged more frequently also had less perineal pain at three months. Warm compresses on the perineum, or massage during the second stage, may relax the tissues and aid stretching, as both result in a reduction 10 in third and fourth degree tears. 33 Upright positions during the second stage also seem to decrease the rate of episiotomies. 34 The actions midwives take to prevent episiotomies is a controversial area for debate.
The 'HOOP' trial showed that, when midwives used 'hands poised,' episiotomy rates were decreased but postnatal pain was increased compared with the 'hands on' technique, 35 which may have led to more midwives being 'hands poised' since then.
It should be noted that in this trial, whereas in the 'hands on' group the protocol was adhered to in 96% of births, in the 'hands poised' group compliance was only 73%.
The results should thus be viewed with caution as the 27% of women cared for when the protocol was broken might have had considerable degrees of perineal trauma had the midwives not felt the need to put their 'hands on' during the birth. The
Cochrane review of perineal techniques during the second stage of labour for reducing perineal trauma 33 found that 'hands off' led to fewer episiotomies, with no difference in third and fourth degree tears. 'Hands off', however, resulted in more third and fourth degree tears when compared with perineal massage. The evidence is not strong and, overall, no clear recommendation can be made regarding hand manoeuvers.
The simple dichotomy of choosing either 'hands on' or 'hands off', therefore, does not provide a clear direction as to the best care. It would appear from the above evidence that a policy of 'hands on,' using perineal massage and warm compresses, while using patience and deliberately trying not to use episiotomy unnecessarily, is probably the best course of action, but requires further research to support.
Active management of the third stage of labour
To avoid routine active management of the third stage of labour, midwives need to develop their skills of facilitating expectant care of women in the third stage. This is "a basic midwifery competency", according to the International Confederation of
Midwives, who further state that "every midwife is required to attend the birth of the placenta without the aid of uterotonics". 36 Similarly, the UK Royal College of
Midwives guidelines state that "midwives should be competent in both active management and physiological management". 37 The MEET study (Midwives' Expertise in Expectant Third stage management) was conducted in the two areas described above, New Zealand and the midwife-led units in Ireland, where data showed that midwives were using EMTSL frequently with good results. This qualitative study explored 27 expert midwives' views of how they facilitated EMTSL and how they achieved such low PPH rates. 38 In brief, the findings emphasised the need to 'watch and wait', leave the cord unclamped until the placenta is born or pulsation has ceased, to observe the women's behaviour and cues rather than interfere by touching the fundus or looking for blood loss, and to use gravity to assist maternal effort in birthing the placenta (walking to the toilet, sitting on the toilet or birthing stool, or squatting over a bedpan). In addition, 26 of the 27 midwives spoke of how they used "just a little lift" to guide the placenta out, when they could see that it had separated and was in the vagina. 38 As these were all classified as 'experts' because they used EMTSL more than 30% of the time, and had PPH rates of less than 4%, the actions they take are the ones from which we should learn. The most recent edition of Myles Textbook for Midwives has incorporated these changes into the chapter on third stage management, 39 which would be a good guide for any midwives wishing to develop their skills.
The midwives in the MEET study had not always used EMTSL as they had been practising as qualified midwives for a mean of 13.6 years, but had only been using EMTSL for 7.1 years. They had learnt the method by trial and error and by discussing it with others who used the technique, so it is very feasible for other midwives to do the same. The experts talked of how, when they started practising EMTSL first, they overestimated the amount of blood lost and gave uterotonic drugs quite often as a treatment for what they perceived to be a PPH and what they gradually came to realise was a normal separation bleed. 38 This would need to be remembered by any midwives starting into the same process now.
When AMTSL is deemed necessary because of the existence of risk factors, the cord should be left unclamped for 1-3 minutes 15 to facilitate transfusion of the extra 80 mls of blood to the baby. Administration of the uterotonic drug should be withheld until after the cord is clamped, to prevent unwanted medication of the baby. Any necessary resuscitation measures should be carried out at the mother's side while the cord is left to pulsate. Controlled cord traction is not an essential part of care, but can be carried out by trained personnel.
Discussion
A common thread throughout this paper has been the need to avoid interference in pregnancy or labour when the intervention proposed is not necessary. All the interventions are beneficial when they are truly required, but cause distress, or pain, or morbidity to mothers and/or babies when they are not. They are not, therefore, acceptable practice when used routinely. In particular, the over-use of episiotomy, early clamping of the cord, and active management of the third stage of labour, in addition to the physical harms they cause, result in an undesirable disruption of the early post-birth period when the new family are coming together for the first time, a time that should be cherished and protected.
Due to differing definitions, augmentation or acceleration of labour deemed to be progressing 'too slowly' is often reported as 'induction' of labour and so has not been discussed here. The too-frequent use of oxytocin to augment labour that is possibly only in the latent phase, is an important intervention also, and needs to be addressed in further research and/or debate articles.
Conclusion
Further research is needed into alternative methods of inducing labour, and trials of induction compared to expectant care with fetal monitoring, for postmaturity between 41 and 42+ weeks. Studies of ways to prevent episiotomy and preserve the perineum intact are needed, as are trials of early versus late cord clamping, and trials of EMTSL and AMTSL in cohorts of truly low-risk women cared for by midwives skilled in using EMTSL.
Routine policy has no place in evidence-based maternity care practice, as nothing can be good for everyone. The need for expectant care throughout normal pregnancy and labour has been emphasised in this paper, in respect of three common interventions. Clinicians need to develop their skills in these areas and 13 reduce reliance on implementing induction of labour, episiotomy and active management of the third stage, in order to provide the best possible care for women and babies.
